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~ " CONFBERTIAL -
To ¢ Director or'COununicationn ’ <Z’<‘
From ¢ Chairman, Research and Developmsnt Production Review Board
Subject : Infrared Commnication Systems
Reference: Minutes of Research and Development Production Reviev Board Meeting
No. 47 Convened 1400, 3 August 1955.
25%1

>
1. A propoeal received from the for the
development of short range infrared vommunications equipment was included in the
agenda of the referenced Board meeting. In the sdsemse of a Staff Study on current
infrared communications development activities, a clarification is forwarded for
the record to show that a duplication of effort dces not exist with the aceeptance

of the | proposal. 2sxl

2. Current infrared communication development activity imcludes {(a) the T88/

25%1
Lhna- equipment. The above interests constitute all known development work on
infrared communication systems except for a non-compatible. puls y infrared
systen under development at Pertinent 2°%1
data on Agency interested equipment Tollows: o N
A. \ ’Long Range Infrared Transceiver 2oxd
Range 6-8 miles s
Source Tungsten (30 watts)
Detector Extron lesd sulfide A
I Modulation Galvancmeter actuated mirror “
Weight 30 1bs. . it
9 Dimensions 18" x 15" X 7" - '
; \ Delivery 2 received, 15 dus 31 August with & to follow -
r Cost , $200,000 (approximetely) L
»

Comment

; The modulating component incorporated in the design of this equipment is

. responsible for making the unit superior to any known infrared cossunications devige.
The galvancmster actuated mirror has perticular Agency application since it is small,
rugged, and consunies little power (50 - 100 milliwatts). The marrov beamridth of the

! equipment (1 1/4 X 1/% degrees transmit and 1/3 X 1/3 degrees for receive) revealed a

; 13 mile daylight operating range vith adequate voice reception with the indication

that CW operation is possible over even grester a rangs. Nighttime communicating

: ranges exceed th¢se of daylight due to an improvement in the sigmal-to-noise ratia.

i Physical slignment of the equipment for initial contact requires a signal plan due to

\ the narrow beamwidth and the fact that the equipment functions as a transceiver. A
1 kiloeycle tond is provided to assist in alignment as well as infrared viewer with a
nominal 9 mile pighttime range. Prototypes to follow will have provisions for Xeying
the tone for CW operation. Equipment is powered by four 10 ampere hour Yardney ‘

Silvercels. The battery power supply as well as a battery charger are contdined

vithin the equipment housing. g
S omourerere S
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B. Mim Range Infrared McoiQNFiDL'V | iHL 2oxd
Range 21/2 « 3 miles
Source Cesium Vapor Lamp
Detector Optionally Thallous Sulfide or Lead Sulfide
Modulation Electrical
Weight 7 1/2 pounds plus NiC4 rechargeable batte
Dimensions 13" X 87 X 4.5" (Battery 13" X S" X & 1/2:'{
Delivery 2 units 15 November, 4 units March 1956 plus 24 spare lamps
Cost $60, 000

Comment ;

A tungsten source has low efficiency dus to power lost in white light and
cannot be electrically modulated (except as noted for the short range equipments).
The cesium vapor lamp is the|  |approach to overcoming the shortcomings of the 25X1
tungsten filament. The cesium vapor lamp is rich in infrared radiation with practically ‘
no visidle light and in addition can be electrically modulated. Theé lamp is being :
developed by the | at & cost of $30,000 and fs included 251
in the development ccet. The wide beamwidth of this equipment will permit operatiom
from a moving vehicle and othérvise permit ease of alighment for initial and comtimesd
contact. While| | prefers the thallous sulfide detector capable of nighttime 2521
reception only, they will investigats the characteristics of the recently impeoved
"Ektron” lead sulfide detector vhich will permit daylight as well as nighttime opers-
tion. The modulator consumes 7 watts. A ten-minute warmup period is necessary for -
fonization to take place within the cesium vapor lamp prior to transmisting. :

C. Short Range Infrared Transmitter and Receiver 2oL
Range 1/2 to 3/4 mile
Source Tungsten
Detector Thallous Sulfide
Modulation Electrical
Weight 2 1/2 pounds (receiver plus transmitter)
Dimensions Flashlight 11" long, Head 3"D, Case 2"D (two units) Y
Delivery 2 prototypes 1 September; Balance of &, 1 Jenuary 1998
Cost ‘15 ,000 Lt
Comment ¢

This is an interim equipment and bused’on a finding that a low power [2%0
milliampere) tungsten source ean be electrically modulated. The equipment will have
an approxizate 8 degree beamwidth and be camouflaged to resemble an ordinary flashlight.
The dstector will be thallous sulfide for nighttime reception only. Receiver batteriss -
will be self contained. Transmitter batteries (2 67.5 volt batteries) will be pockete
sige. :

3
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D. Short Range Infrared Telephone
Range 500 yards
Source Tungsten
Detector Ektron lead sulfide
Modulation Electrical ‘
Weight 10 pounds
Dimensions 8" X 10" X 4"
Delivery 1 August 19%6
Cost $125,000 (G-2)

Comment :

This is the version of the electrically modulated 250 milliampere

tungsten soures. A contract was avarded in late July 1955 for the development and

production of 90 units of equipment as a G-2 requirement at the sbove cost.

We have

requisitioned 10 units (& for T88) at prorated cost of approximately $13,000. The

equipment is a transceiver of

briefcase dimensions with self-contained dry batteries.

The lead sulfide detactor will permit 24 hour operation.

E. Short Range Infrared Communications Equipment (Proposal)
Range 3/% & 3 miles
Source Tungsten
Detector Ektron lead sulfide

¥Modulation
Weight
Dimensions
Delivery
Cost

Comment ¢

Galvancmster Actuated Mirror
Minimum

11/2" x b 1/2" x 6"

12 months from avard of contract
$180,000

for the development of Short Rangs equipment is a con-

proposel
timtiWW communications develoment activity that resulted in the

successful design of the Long
many of the qualifying design

Range equipment; thus, the equipment will incorporate
features resulting from that work amd include the tung-

sten filament source, the Extron lead sulfide detector, the galvancmeter actuated

mirror for 0 to 100% modulation, the squ
and an oscillator tone for physical aligh

t for initial contact.

The study phase of the proposal reflects a consideration of TSS8/0C coneept

of the equipment and includes

among other neocessary investigations, such features as

duplex operation (not a transceiver) to simplify alignment, a wide anglhk beamwidth for
aligneent and narrov beam operate, a push to talk switch mounted on the misrophome to
conserve battery life and total or partial transistorisetion of the amplifier.

The beamwidth as proposed is 1.15 degrees X §.3 degrees transmit end 2 1/’0

degrees X 2 1/h degrees.
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. 3. In consideration of the above, it may be seen i i
similar operational characteristics aré beingydevelopedtgitszggigTegggt::Zzgfs?omGWhat
however, the technique of parallel development along different technical lines'has
acceleratgd design investigations, and has already produced equipment superior to
that reviously in existance. A continuation of such efforts with the acceptance of
tn%fprinfgproposal should result in a further advance in the technological devel
ment o rared communications equipment; such action is hereby recommended, .

- Cnaypman
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